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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 12 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

More specifically, " said accumulator " said check valve " , and " high- 
pressure changes in fluid pressure " in claim 12 render the claimed subject 
matter indefinite. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

(e) the invention was described in (1 ) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351 (a) shall have the effects for purposes of this subsection of an 
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application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-4 are rejected under 35 l/.S.C. 102(e) as being anticipated 
by Janak (US Patent 6,591,795). 

Janak discloses a valve actuation system for use in an internal 
combustion engine comprising at least one combustion cylinder having a piston 
and an engine valve (500), said valve actuation system comprising: a hydraulic 
pump (200) configured to produce a hydraulic output based on a valve-piston 
clearance profile (See Fig. 6) of at least one cylinder of said combustion engine, 
a high-pressure reservoir (210) coupled with said hydraulic pump; and an electro- 
hydraulic valve actuator (300) coupled with said high-pressure reservoir and 
configured to actuate at least one engine valve of said combustion engine 
according to an output of said hydraulic pump; further comprising at least one 
feedback loop (212) from said electro-hydraulic valve actuator to said high- 
pressure reservoir, such that when the pressure in said high-pressure reservoir is 
lower than the pressure in said electro-hydraulic valve actuator, hydraulic fluid 
travels from said electro-hydraulic valve actuator back to said high-pressure 
reservoir; wherein said hydraulic pump includes a cam (110) and a plunger (120), 
said cam having a shape (See Fig. 1) selected to produce said hydraulic output 
based on said valve-piston clearance profile of said at least one engine cylinder, 
such that said plunger moves toward said cam when valve-piston clearance of 
said piston and said engine valve approaches zero; wherein said electro- 
hydraulic valve actuator includes a control chamber (220) coupled with said high- 
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pressure reservoir and at least one plunger (310) fluidly connected with said 
control chamber and mechanically connected to said at least one engine valve, 
and said valve actuation. 

5. Claim 10 is rejected under 35 U.S.C. 102(e) as being anticipated by 
Janak (US Patent 6,591,795). 

Janak discloses a valve actuation method for use in an internal 
combustion engine (See Fig. 1) comprising at least one combustion cylinder 
having a piston and an engine valve (50), said engine comprising an electro- 
hydraulic valve actuation system (200, 300, 400) for opening and closing said 
engine valve, said valve actuation system comprising a hydraulic pump (200) 
including a plunger (120) mechanically coupled with a cam (110), said cam 
moving said plunger to create hydraulic pressure and being mechanically 
coupled to an engine crankshaft, said electro-hydraulic valve actuation system 
also including a second plunger (310) fluidly connected with said hydraulic pump 
and mechanically connected with said engine valve for opening and closing said 
engine valve, said method comprising steps of : determining a piston-valve 
clearance profile (See Fig. 6) of said piston and said engine valve for said at 
least one combustion cylinder; and selecting a shape (110, 112, 114) of said cam 
of said hydraulic pump based on said piston-valve clearance profile, such that 
said plunger moves toward said cam when valve-piston clearance of said piston 
and said engine valve approaches zero. 
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6. Claims 13-14 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Janak (US Patent 6,591,795). 

Janak discloses a valve actuation system for use in an internal 
combustion engine comprising at least one combustion cylinder having a piston 
and an engine valve, said valve actuation system comprising: a pump means 
(200) for producing a hydraulic output based on a valve-piston clearance profile 
(See Fig. 6) of at least one cylinder of said combustion engine, and a valve 
actuation means (300, 400) for actuating at least one engine valve of said 
combustion engine according to an output of said pump means; further 
comprising feedback means (212, 400) for redirecting hydraulic fluid from said 
valve actuation means when the engine piston moves close to the engine valve. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

8. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Janak (as applied to claim 13 above) in view ofHu (US Patent 
5,537,976). 
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Janak discloses the invention, however, fails to disclose an accumulator 
means. 

The patent to Hu on the other hand, teaches that it is conventional in the 
hydraulic actuator art, to have utilized an accumulator (22) to store extra 
hydraulic fluid from hydraulic means (90, 50, 40). 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilized the accumulator as taught by Hu in 
the Janak device, since the use thereof would provide a more accurately 
controlled engine valve actuation system. 

9. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hu (US Patent 5,537,976) in view of Hackett (US Patent 6,092,495). 

Hu discloses a valve actuation system for use in an internal combustion 
engine (10) comprising at least one combustion cylinder having a piston and an 
engine valve (30), said valve actuation system comprising: a hydraulic pump (50, 
40) configured to produce a hydraulic output, a high-pressure reservoir (having 
50 disposed therein) coupled with said hydraulic pump; and an electro-hydraulic 
valve actuator (58, 52, 100) coupled with said high-pressure reservoir and 
configured to actuate at least one engine valve of said combustion engine 
according to an output of said hydraulic pump; further comprising at least one 
feedback loop (54) from said electro-hydraulic valve actuator to said high- 
pressure reservoir, such that when the pressure in said high-pressure reservoir is 
lower than the pressure in said electro-hydraulic valve actuator, hydraulic fluid 
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travels from said electro-hydraulic valve actuator back to said high-pressure 
reservoir; wherein said hydraulic pump includes a cam (40) and a plunger (50), 
said cam having a shape (42a, 42b) selected to produce said hydraulic output; 
wherein said electro-hydraulic valve actuator includes a control chamber (having 
58 disposed therein) coupled with said high-pressure reservoir and at least one 
plunger (58) fluidly connected with said control chamber and mechanically 
connected to said at least one engine valve, and said valve actuation. 

Hu discloses the invention as recited above, however, fails to disclose the 
said hydraulic output being based on a valve-piston clearance profile. 

The patent to Hackett on the other hand, teaches that it is conventional in 
the engine valve actuation art, to have utilized a valve-piston clearance profile 
(See Fig. 2), in order to avoid an interference during an engine valve actuation. 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilized a valve-piston clearance profile as 
taught by Hackett in the Hu device, since the use thereof would provide an 
improved engine valve actuator, to avoid an interference between the engine 
valve and the piston. 

1 0. Claim 10 is rejected under 35 L/.S.C. 103(a) as being unpatentable 
over Hu (US Patent 5,537,976) in view of Hackett (US Patent 6,092,495). 

Hu discloses a valve actuation method for use in an internal combustion 
engine (10) comprising at least one combustion cylinder having a piston and an 
engine valve (30), said engine comprising an electro-hydraulic valve actuation 



Application/Control Number: 1 0/726,688 Page 8 

Art Unit: 3748 

system (40, 58, 50, 52, 90, 100) for opening and closing said engine valve, said 
valve actuation system comprising a hydraulic pump (having 50 disposed 
therein) including a plunger (50) mechanically coupled with a cam (40), said cam 
moving said plunger to create hydraulic pressure and being mechanically 
coupled to an engine crankshaft, said electro-hydraulic valve actuation system 
also including a second plunger (58) fluidly connected with said hydraulic pump 
and mechanically connected with said engine valve for opening and closing said 
engine valve, said method comprising steps of : determining a piston-valve 
clearance profile (See Fig. 6) of said piston and said engine valve for said at 
least one combustion cylinder; and selecting a shape (42a, 42b) of said cam of 
said hydraulic pump. 

Hu further discloses the said valve actuation system comprising a control 
chamber (having 58 disposed therein) coupled with a high-pressure reservoir 
(having 50 disposed therein) via a control valve (52), and the said method 
comprising a step of: coupling an accumulator (22) with said high-pressure 
reservoir; and providing a feedback loop (54) from said control chamber to said 
high-pressure reservoir. 

Hu discloses the invention as recited above, however, fails to disclose the 
said method comprising the step of determining a piston-valve clearance profile. 

The patent to Hackett on the other hand, teaches that it is conventional in 
the engine valve actuation art, to have utilized a valve-piston clearance profile 
(See Fig. 2), in order to avoid an interference during an engine valve actuation. 
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It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilized a valve-piston clearance profile as 
taught by Hackett in the Hu method, since the use thereof would provide an 
improved engine valve actuation method, to avoid an interference between the 
engine valve and the piston. 

1 1 . Claims 13-15 are rejected under 35 l/.S.C. 103(a) as being 
unpatentable over Hu (US Patent 5,537,976) in view of Hackett (US Patent 
6,092,495). 

Hu discloses a valve actuation system for use in an internal combustion 
engine comprising at least one combustion cylinder having a piston and an 
engine valve, said valve actuation system comprising: a pump means (40, 50, 
90) for producing a hydraulic output, and a valve actuation means (58, 52, 100) 
for actuating at least one engine valve of said combustion engine according to an 
output of said pump means; further comprising feedback means (54) for 
redirecting hydraulic fluid from said valve actuation means when the engine 
piston moves close to the engine valve; and further comprising accumulator 
means (22) for storing excessive hydraulic fluid from the output from said pump 
means. 

Hu discloses the invention as recited above, however, fails to disclose the 
said hydraulic output being based on a valve-piston clearance profile. 



Application/Control Number: 10/726,688 Page 
Art Unit: 3748 

The patent to Hackett on the other hand, teaches that it is conventional in 
the engine valve actuation art, to have utilized a valve-piston clearance profile 
(See Fig. 2), in order to avoid an interference during an engine valve actuation. 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilized a valve-piston clearance profile as 
taught by Hackett in the Hu device, since the use thereof would provide an 
improved engine valve actuator, to avoid an interference between the engine 
valve and the piston. 

12. Claims 5-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hu (as applied to claim 4/1 above) in view ofDiehl et a/. (US Patent 
6,321,703). 

Hu further discloses a first feedback loop (54), a second feed back loop 
having a second control valve (52) and a second check valve (96) disposed 
therein wherein when said second control valve is open, hydraulic fluid is 
permitted to flow to low-pressure region (22, 24, 92), and said second check 
valve allows hydraulic fluid to flow from low-pressure region to said high-pressure 
reservoir when the pressure in said high-pressure reservoir is below the pressure 
in said low-pressure region, and an accumulator (22) coupled with said high- 
pressure reservoir. 

Hu discloses the invention as recited above, however, fails to disclose the 
first feedback loop having a first check valve disposed therein. 
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The patent to Diehl on the other hand, teaches that it is conventional in the 
engine valve control art, to have utilized a check valve (29) configured to allow 
hydraulic fluid to flow from a control chamber (1 1) to a high-pressure reservoir 
(29) when the pressure in said control chamber exceeds the pressure in said 
high-pressure reservoir. 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilized the check valve as taught by Diehl 
in the Hu device, since the use thereof would provide an improved engine valve 
actuation system, to effectively control the hydraulic fluid flowing between a 
working chamber and a reservoir. 

1 3. Claims 12-13 are rejected under 35 l/.S.C. 103(a) as being 
unpatentable over Hu in view ofHackett (as applied to claim 10 above), and 
further in view of Diehl et al. (US Patent 6,321, 703). 

The modified Hu method, however, fails to disclose the first feedback loop 
having a first check valve disposed therein. 

The patent to Diehl on the other hand, teaches that it is conventional in the 
engine valve control art, to have utilized a check valve (29) configured to allow 
hydraulic fluid to flow from a control chamber (1 1) to a high-pressure reservoir 
(29) when the pressure in said control chamber exceeds the pressure in said 
high-pressure reservoir. 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have utilized the check valve as taught by Diehl 
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in the modified Hu method, since the use thereof would provide an improved 
engine valve actuation method, to effectively control the hydraulic fluid flowing 
between a working chamber and a reservoir and to avoid an interference 
between the engine valve and the piston. 

Conclusion 

14. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ching Chang whose telephone number is 
(703)306-3478. The examiner can normally be reached on M-Th, 7:00 AM -5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Thomas Denion can be reached on (703)308-2623. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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